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[57] ABSTRACT 
A sound-multiplexed TV signal demodulator includes a 
stereo demodulation means having a first phase-locked 
loop of a first voltage controlled oscillator and also 
having a first frequency divider and a first comparator, 
an L-R demodulator and a matrix circuit, a SAP de- 
modulation means having a second_yolt|ge. contraUed 
oscillator and a second compara^r^a^SAJ^^tor 
detecting absence of the SAP signal to produce a detec- 
tion signal when the SAP-signal is not received, means 
by using a signal obtained from the first frequency di- 
vider for producing a reference signal having a fre- 
quency integer times as high as the frequency of the 
stereo pilot signal, and means for fixing the osciUation 
frequency of the second voltage controlled oscillator at 
th7 reference frequency in response to the detection 
signal. 

13 Claims, 4 Drawing Figures 
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SUMMARY OF THE INVENTION 

„ ^^»^r,vT According to the present invention, there is provided 

BACKGROUND OF THE INVENTION a sound . mu hipiexed TV signal demodulator comprising 

1 Field of the Invention a carrier generator generating a carrier signal in syn- 
This invention relates to a demodulator of a sound- 10 chronism with a stereo pilot signal and including a 

multiolexed TV signal or a multi-channel stereo signal, closed loop of a first voltage controlled oscillator, a 

a^d more particularly to a demodulator including de- frequency divider and a first phase comparator an 

mixtion means of stereo signal and Second Audio L-R signal demodulator reproducing an -J-J-J 

Sram (hereinafter referred to as SAP) signal. from a sub channel signally ^| ^ «~ 

2 Description of the Related Art Including Informa- 15 matrix circuit receivmg the L r*^.^ a .™"" 
.• rSs i 07 1 99 channel signal and producing L and R signals in re- 
turn D ^™ d ®J:ll: 1 ™ . ^^(1 in the , sponse to the L-R signal and a main channel signal, a 

A sound-multiplexed TV s«nal is i™"> e < £ demodu i ator deluding a second voltage con- 
form of a mixed signal of five gnals component Oscillator and a second phase comparator com- 
which are a mam channel signal (50 Hz~15 kHz) of m> ^ from ^ 
L+R, a stereo pUot signal of U H (honzontal scanning 20 pmng aw ^ tQ control ^ out . 
frequency; 15.734 kHz), a sub-channel signal of L-R, frequency from the second voltage controlled 
an SAP signal and a telemetery signal. The main cnan- ^j*^ a detector for detecting the reception of the 
nel signal is a signal of L+R signal. The sub-channel gAp ^ ^ a means for fudng ^ output signal 
signal is an AM-DSB signal of L-R signal or L.-K ^ fre q Ucncy from the second voltage controlled oscillator 
signal which has been subjected to noise reduction pro- ^ mteger of ^ frequency of the stereo pilot 
cess such as a dbx noise reduction process and modu- signal m response t0 the output from the detector, 
lated with 2-fa signal. The SAP signal is an FM signal ^ accordance with the present invention, the second 
modulated with 5-fff signal. The telemetery signal is an y^ge controlled oscillator oscillates at a frequency 
FM signal modulated with 6.5-fff but is not demodulated 3Q mteger times of the frequency of the stereo pilot signal 
to listen TV sound. All of the above five signals are when ^ SAP gignaj & not received. At this time, the 
FM-modulated to be broadcasted. first voltage controlled oscillator oscillates at a fre- 

In a TV set, the received signal is FM-demodulated que ncy integer times of the stereo pilot signal frequency 
to reproduce the five signals. First, the L-R signal is by the operation of the closed loop of the first voltage 
reproduced from the sub-channel signal by using 2-f H 35 controlled oscillator, a frequency divider and a ptae 
signal which is generated by a PLL (Phase Locked comparator. Any harmonic is not generated, resulted in 
Lood) circuit. The PLL circuit includes a first voltage n o cross modulation. t . 

controlled oscillator (hereinafter a voltage controlled When the SAP signal is received the frequency of 
oscillator is referred to as a VCO), a frequency divider the second^voltage controlled 1 oscilteto^ is polled to 
dividing the output frequency of the first VCO and a 40 a carrier frequency of the SAP »gnal namely 5-fo 
phase comparator comparing the divided frequency and Therefore, no harmonic is generated n 
the stereo pilot signal of 1-feto control the output fre- modulation is not produced, smnlarly to the case where 
quency of thertotVCO by the comparison output. The the SAP signal is not received, 
demodulated L-R signal is applied to a matrix circuit BRIEF DESCRIPTION OF THE DRAWINGS 
with the L+R signal of the main channel signal to 45 features and advantages 

separate L and R signals. If the reproduced L-R signal ^ win be co me more apparent from the 

was subjected to the noise reduction process, the L-K m ^,^0,! witn the accompany- 

signal is decoded to produce an original L-R _s>gnal dryings, wherein: 

prior to the application to the matrix circuit. Addition- ^ * mQ 1 £ & Mock diagram 0 f a sound-multiplexed TV 
ally, the SAP signal is FM-demodulated by a PLL FM- ^ demodulator which is easily designed by the 
demodulator which includes a second VCO having a m jjie art; 

free-running frequency of about 5-f/r and a phase com- plQ 2 ^ fl Wock diagram of a sound-multiplexed TV 
parator comparing the reproduced SAP signal and the signal demodu iator according to a preferred embodi- 
output from the second VCO to control the output J5 ment oftne present invention; 

frequency of the second VCO. FIG. 3 is a circuit diagram of one example emboding 

Thus, a TV set has two VCO's to demodulate the SA p detector 24 and the locking circuit 26 in FIG. 

sound-multiplexed signal. The two VCO's are indepen- 2; and 

dently operated. Therefore, no problem occurs when FIG. 4 is a circuit diagram of another example of the 
the SAP signal is demodulated. However, an interfer- ^ SAP detector 24 and the locking circuit 26 n FIG. 2. 
ence between the output signals from the two VCO's Referring first to FIG. 1, any person skilled in the art 
occurs when the SAP signal is not received. This is can easily design the sound-multiplexed TV signal de- 
because it is very hard that the free running frequency modulator as shown in the drawing, taking the composi- 
is precisely adjusted to the 5-fe. If the SAP signal is not tion of the sound-multiplexed TV signal into his consio- 
received, the second VCO oscillates at the free running 65 eration. The sound-multiplexed TV signal is obtained 
fr^uencv A deviation of the free running frequency by FM-demodulating a received TV signal and is ap- 
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derive signal components having frequencies lower DESCRIPTION OF THE PREFERRED 

than 50 kHz which involve the stereo pilot signal, the EMBODIMENT 

main channel signal and the sub-channel signal. The , .._„., „. • f, iri , x... th - 

stereo. |ot sign Ad an ^^rTcSS^SS 

first VCOSis fed ^« f^f « JS*SJ » SS—a^^^S^ST^o-ilto. 

signal havmg a frequency of 2% (fcr > * ho ™° n ™ tion freq g uency of the second VCO 18 at a frequency 

scanning frequency) which u farther divided by the uon I q y frequency of 5-f«, 

frequency divider _9 to ^provide a ^ SAP si g^ffe not received, 

which is also applied to an L-R demodulator 8 as a detector 21 detects absence of the SAP 

carrier signal for an AM-demodulaUon ^operation The , 5 ^ ^ when ^ gAp 

frequency divider 9 produces another signal of 1-f* Jff not P received . ^ frequency divider 22 divides 

which is applied to a stereo detector _1 L The stereo ^ from ^ freqBency 

detector 10 detects a frequency of l-fa to produce a e^l. ^ > a * of 5 fe The locking circuH 

signal for a stereo indicator at a terminal 11 produces a D.C. voltage to make the second VCO 18 

The output signal from the low-pass filter 2 is applied 20 £cCT» frequency |f 5 .f H , by using the signal of 

to a pilot canceller 12 to remove the stereo pilot sign* l^omVe fluency divider 22 The D.C. voltage is 

The output signal from the ; pilot canceUer 12 involve tQ ^ VCQ m response tQ ^ detection 

the sub-channel signal of AM-demodulated L-R signal w ^ VCQ osciUate at a frequency 

and the main channel signal of L+R signal and is AM- » 

demodulated in the L-R demodulator 8 by using the 25 ^ SAp ^ fa recdvedf no det ection signal 

2-fe signal from the frequency divider 6 as a earner ^ lo drcuit 23, and the oscillation 

signal to reproduce an L-R signal. The transmitted f ^ of the second vco , 8 controlled at 5-feby 

L-R signal has been encoded by a noise reduction A ? SAp si ^ Therefore, no cross modulation occurs 

process. Therefore, the reproduced L-R signal is de- between the out te of ^ flrst and second VCO's 5 and 

coded by a noise reduction decoder 13 and then applied 30 lg Qn ^ Qther when ^ SA p signal j s not re- 

to a matrix circuit 14 to which an L+R signal is also ^ ^ a appUes ^ D _ c voltage 

applied. The L+R signal is reproduced by a 15 kHz ^ ^ second ycQ lg tQ ^ vco 18 

low-pass filter 20. The carrier signal for the matrix osdl , ate at a f reque ncy of 5-f/r. Since the D.C. voltage 

circuit 14 is produced from the frequency divider 6. The ^ produced from a signal of the second VCO 
frequency of the carrier signal has a frequency of 2-fn 35 osdllates exactly at a frequency of 5%. Therefore, no 

but has a phase different from the 2-% signal feeding to cross modulation occurSl similar to the case where the 

the L— R demodulator 8. In the matrix circuit 14, L— R gAp signa i { s rece ived. Thus, distortion in the separated 

and L+R signals are mixed to separate L and R signals L ^ R signals due to the cross modulation is sup- 

which are outputted at the terminals IS and 16, respec- presS ed in every reception conditions, 

tively. Examples of the SAP detector 21 and the locking 

For SAP demodulation, the sound-multiplexed TV cu - cu j t 23 are shown in FIG. 3. The detector 21 is a 

signal is fed to a phase comparator 17 through a 5-fjy phase com parator 31 comparing the output of the 5-fe 

band pass filter 3. The phase comparator 17 compares band pass 3 md the 5-fjr signal outputted from the 

the outputs from the 5-fe band pass filter 3 and from a frequency divider 22. If the SAP signal does not exist in 

second VCO 18 to control the output frequency of the ^ output c f t he 5-fe band pass filter 3, the comparator 

second VCO 18. The PLL loop composed of the phase 31 p rod uces an output as the detection signal, 

comparator 17 and the second VCO 18 operates as an xh e locking circuit 23 is composed of a phase com- 
FM^demodm^torjap roduceAdjemodmated SAP -signal^ parator 32 and a switch 34. The phase comparator 32 
at a tenninalrll) isa so compares the signals from the frequency divider 22 and 

When the SAP signal is involved in the received the second VCO 18. The comparison output of the 

sound-multiplexed TV signal, the oscillation frequency pnase comparator 32 is applied to the second VCO 18 

of the second VCO 18 is fixed at 5-fjy, because the center through a switch 34. The switch 34 is closed in response 

frequency of the SAP signal is 5-fa. The first VCO 5 t o the detection signal from the comparator 31 to trans- 
operates at a frequency integer times of Therefore, 55 mit the comparison output of the phase comparator 32 

no interference occurs between the output signals of t o the second VCO 18. As the result, the oscillaction 

first and second VCO's 5 and 18. Normal stereo separa- frequency of the second VCO 18 is locked at 5-fe due to 

tion and SAP demodulation are properly performed. the PLL operation of the second VCO 18 and the phase 

However, when the SAP signal is not received, the comparator 32. ' . . 

second VCO 18 is not controlled by the output of the The oscillation frequency of the second VCO 18 is 

phase comparator 17 and oscillates at a free running precisely controlled at 5-f/f irrespective of its free-run- 

frequency. In a manufacturing process, the free running ning frequency, when the SAP signal is not received, 

frequency is adjusted at a frequency of 5-fe, but it is Therefore, any interference is not produced with the 

hard to adjust it exactly at 5-fe. Small deviation of the output of the first VCO S. This condition of no-mterfer- 
free running frequency from 5-f/, is inevitable. This 65 ence is achieved even if the adjustment of the free-run- 

small deviation produces a cross modulation with the ning frequency of the second VCO 5 has not been made 

output frequency of the first VCO 5. As a result, large exactly. Therefore, the present invention results ,n easy 

distortion appears in the separated L and R signals. manufacturing process and a low production cost. 
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Many other modifications can be applied to the cir- 
cuU shown in FIGS. 2 and 3. The SAP detector 21 may 
be constructed of a resonator having a resonance fre- 
quency of The locking circuit 23 may be composed 
of one switch 40 shown in FIG. 4 which shows other 5 
examples of the SAP detector 21 and the locking circuit 
23 The switch 40 switches the input of the phase com- 
parator 17 from the band pass filter 3 to the fre- 
quency divider 22 in response to the detection signal • 
from the SAP detector 21. The closed loop of the phase 10 
comparator 17 and the second VCO 18 is ; separated 
from the 5-0* band pass filter 3 to be controlled by the 
frequency divider 22 so as to oscillate at an exact fre- 
quency of 5-fa. 15 

What is claimed is: 

1 A demodulator for demodulating a sound-multi- 
plexed TV signal including a main channel signal of an 
L+R signal, a stereo pilot signal, a sub-channel signal 
of a modulated L-R signal and a SAP signal, com- 

P TSrrier generator producing a carrier signal in syn- 
chronism with said stereo pilot signal, said earner 
generator including a first closed loop of a first 
voltage controlled oscillator, a first frequency di- 
vider and a first phase comparator; 25 
an L-R demodulator demodulating said sub-channel 
signal by use of said carrier signal to produce an 

a matrix circuit mixing said L+R and L-R signals to 
separate L and R signals; 

a SAP demodulator for demodulating said 5>Ar 
signal, said SAP demodulator including a second 
closed loop of a second phase comparator and a 
second voltage controlled oscillator; 

a SAP detector for detecting a reception of said 35 
SAP signal, said SAP detector producing a detec- 
tion signal when said SAP signal is not received; 

and - 
a means for fixing the oscillation frequency of said 
second voltage controlled oscillator at a reference 40 
frequency which is an integer times as high as a 
frequency of said stereo pilot signal in response to 
said detection signal. • 

2 A demodulator as claimed in claim 1, wherein said 
reference frequency is five times as high as the fre- 45 
quency of said stereo pilot signal. 

3 A demodulator as claimed in claim 2, wherein said 
demodulator further includes a second frequency di- 
vider dividing a frequency of a signal obtained from 
said first closed loop to produce said reference fre- so 
quency, said fixing means fixing said oscillation fre- 
quency of said second voltage controlled oscillator at 
said reference frequency obtained from said second 
frequency divider. 

4 A demodulator as claimed m claim 3, wherein said 55 
fixing means includes a third phase comparator compar- 
ing said reference frequency with said oscillation fre- 
quency of said second voltage controlled oscillator and 
a switch means for. controlling the application of the 
comparison result of said third phase comparator to said 60 
second voltage controlled oscillator in accordance with 
the output from said SAP detector. 

5 A demodulator as claimed in claim 4, wherein said 
SAP detector includes a comparator comparing said 
reference frequency with the signal produced from said 65 
5 -fa band pass filter. a 

6 A demodulator as claimed in claim 5, wherein said 
demodulator further includes a decoder of a noise re- 



duction process interposed between said L-R demodu- 
lator and said matrix circuit. 

7 A demodulator as claimed in claim 3, wherein said 
fixing means includes a switch means for changing the 
input of said second phase comparator between the 
signal produced from said 5-feband pass filter and said 
reference frequency in accordance with the output from 
said SAP detector. . 

8 A demodulator as claimed in claim 7, wherein said 
SAP detector includes a comparator comparing said 
reference frequency with the signal produced from said 
5-fw band pass filter. 

9 A demodulator as claimed in claim 8, wherein said 
demodulator further includes a decoder of a noise re- 
duction process interposed between said L-R demodu- 
lator and said matrix circuit. 

10 A demodulator for demodulating a sound-multi- 
plexed TV signal including a main channel signal of an 
L+R signal, a stereo pilot signal, a sub-channel signal 
of a modulated L-R signal and a SAP signal, coro- 

Pn a S1 first phase locked loop including a first voltage 
controlled oscillator, a first frequency divider di- 
viding the oscillation frequency of said first voltage 
controlled ostillator and a first comparator com- 
paring the signal produced from said first fre- 
quency divider with said stereo pilot signal, said 
first phase locked loop producing a earner signal 
having a frequency two times as high as the fre- 
quency of said stereo pilot signal; 
an L-R demodulator demodulating said sub-channel 

signal with said carrier signal to produce an L-R 
signal; , . 

a matrix circuit separating L and R signals by using 

said L+R and L-R signals; 
a second phase locked loop including a second volt- 
age controlled oscillator and a second comparator 
comparing the output of said second voltage con- 
trolled oscillator with said SAP signal; 
a second frequency divider dividing the frequency of 
the signal obtained from said first frequency di- 
vider to a frequency five times as high as the fre- 
quency of said stereo pilot signal to produce a 

reference signal; . 
a SAP detector detecting said SAP signal and pro- 
ducing a non-detection signal when said SAP sig- 
nal is not received and a detection signal when said 
SAP signal is received; 
a third comparator comparing said reference signal 
with the output signal of said second voltage con- 
trolled signal; and 
a means for applying the comparison result of said 
third comparator to said second voltage controlled 
oscillator in response to said non-detection signal 
and for separating said third comparator from said 
second voltage controlled oscillator in response to 
said detection signal. , 

11 A demodulator as claimed in claim 10, wherein 
said demodulator further comprises a recoder of a noise 
reduction process interposed between said L-R de- 
modulator and said matrix circuit 

12 A demodulator for demodulating a sound multi- 
plexed TV signal including a main channel signal of an 
L+R signal, a stereo pilot signal, a sub-channel signal 
of a modulated L-R signal and a SAP signal, com- 

P Tfiret input terminal receiving said stereo pilot signal; 
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a first phase locked loop including a first voltage 
controlled oscillator, a first frequency divider di- 
viding the oscillation frequency of said first voltage 
controlled oscillator and a first comparator com- 
paring the signal produced from said first fre- 
quency divider with said stereo pilot signal, said 
first phase locked loop producing a earner signal 
having a frequency two times as high as the fre- 
quency of said stereo pilot signal; 

a second input terminal receiving said sub-channel 

anl5^R demodulator demodulating said sub-channel 
signal with said carrier signal to produce an L-R 
signal; . , 

a third input terminal receiving said mam channel 

signal; ... 

a matrix circuit separating L and R signals by using 
said L+R and L-R signals; 

a second phase locked loop including a second volt- 
age controlled oscillator and a second comparator 20 
having a first input receiving the output of said 
second voltage controlled oscillator and a second 
input, said second comparator comparing the out- 

25 



10 



15 



put of said second voltage controlled oscillator 
with a signal receiving at said second terminal to 
control the osculation frequency of said second 
voltage controlled oscillator; 
a fourth input terminal receiving said SAP signal; 
a second frequency divider dividing the frequency of 
a signal obtained from said first frequency divider 
to provide a reference frequency five times as high 
as the frequency of said stereo pilot signal; 
a SAP detector detecting said SAP signal applied to 
said fourth input terminal to produce a detection 
signal and a non-detection signal; and 
a means for connecting said fourth input terminal and 
said second input of said second comparator in 
response to said detection signal and applying said 
reference signal to said second input of said second 
comparator in response to said non-detection sig- 

13. A demodulator as claimed in claim 12, wherein 
said demodulator further comprises a recoder of a noise 
reduction process interposed between said L-R de- 
modulator and said matrix circuit. 
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